Background: Little is known about the mechanisms that influence the success or failure of programs to facilitate re-engagement with health and social services for formerly incarcerated persons with HIV. This review aims to identify how interventions to address such transitions work, for whom and under what circumstances. Methods: We will use realist review methodology to conduct our analysis. We will systematically search electronic databases and grey literature for English language qualitative and quantitative studies of interventions. Two investigators will independently screen citations and full-text articles, abstract data, appraise study quality and synthesize the literature. Data analysis will include identifying context-mechanism-outcome configurations, exploring and comparing patterns in these configurations, making comparisons across contexts and developing explanatory frameworks. Discussion: This review will identify mechanisms that influence the success or failure of transition interventions for formerly incarcerated individuals with HIV. The findings will be integrated with those from complementary qualitative and quantitative studies to inform future interventions. Systematic review registration: PROSPERO CRD42016040054
Background
The transition from prison to community is challenging for formerly incarcerated persons with HIV [1] . Most incarcerated individuals with HIV eventually return to their communities, yet programs to facilitate re-engagement with health and social services at the time of transition are often not available [1, 2] . Such transition intervention programs are important because people who are incarcerated are two-to 50-fold more likely to be HIV-positive than the general population [3] [4] [5] [6] [7] . Among people with HIV, formerly incarcerated persons have a higher prevalence of mental illness, substance use, and homelessness [1, 8, 9] .
Consequently, people with HIV who are transitioning from prison to community settings are at risk of negative outcomes, including interruption of antiretroviral therapy, harmful substance use and discontinuities in primary health care, as well as high rates of emergency department use related to overdose and mental illness and the inability to access social services [1, [10] [11] [12] [13] [14] [15] [16] [17] . The transition to community is also associated with an increase in high-risk sexual behaviours [18] [19] [20] . Thus, interventions that help individuals to successfully bridge the transition from prison to community offer an opportunity to improve individual health and public health and optimize the efficient delivery of health services.
Little is known about the program features, contextual factors and mechanisms that influence the success or failure of transition interventional programs for formerly incarcerated individuals with HIV. Previous work provides insights into the composition of such programs [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] . However, an in-depth understanding of the mechanisms by which these interventions cause change to occur in specific contexts and for different populations is important for effectively adapting and implementing programs across settings.
We will conduct a realist review of studies describing programs that address the transition to community from incarceration for people with HIV. Realist review is a form of knowledge synthesis focused on explaining how interventions work by uncovering the mechanisms that cause change to occur within specific contexts [31] . Our specific research question is 'What is known about how programs that address transition for formerly incarcerated individuals with HIV work, for whom they work, and the mechanisms contributing to their success or failure?' In this protocol paper, we outline our initial program theory and describe the specific steps that will be undertaken according to the preferred reporting items for systematic review and meta-analysis protocols (PRISMA-P) 2015 statement [32] (Additional file 1).
Methods

Realism
Realist synthesis is a theory-driven method of literature review which applies the logic and philosophy of critical realism to knowledge synthesis [31, 33, 34] . In critical realism, a distinction is made between the real (causal powers or mechanisms of objects and agents), the actual (what happens if and when those mechanisms are activated) and the empirical (events which are experienced or observed) domains of reality [35, 36] . A key ontological tenet of realism is therefore the stratification of reality into those events which can be experienced and observed, and the invisible and context-sensitive generative mechanisms behind them. When applied to program evaluation and knowledge synthesis, realist inquiry posits that mechanisms (M) that cause change or outcomes (O) to occur within specific contexts (C) are embedded within interventions [31, 33, 34] . Mechanisms include the beliefs, values, desires and cognitive or emotional reasoning of participants and stakeholders who receive or deliver interventions. The mechanisms are usually hidden and therefore not directly observable. Instead, mechanisms are identified by asking what it is about an intervention that generates change and examining how individuals' reactions (such as engagement or resistance) to the resources offered by interventions lead to specific outcomes [34] . Context refers to any condition that activates or modifies the mechanism. Examples of context include social, cultural, historical and institutional norms that constrain or facilitate agency, trust-building processes, geographic location and funding sources. Outcomes are the expected or unexpected products of the interaction between mechanisms and context. The goals of realist synthesis are to uncover contextmechanism-outcome (CMO) configurations that are the basis for understanding how and why interventions work [31, 33, 34] . For example, a CMO configuration may include the following: a community with a high rate of injection drug overdose among formerly incarcerated persons with HIV (C) implements an addiction program for these individuals, but enrollment is low (O) because participants are fearful of re-incarceration if they are seen engaging with the program (M).
Approach
Step 1: articulating an initial program theory and scope of the review
The first step in a realist review is to develop a program theory of existing interventions. Program theory refers to 'the mechanisms that intervene between the delivery of the program … and the occurrence of outcomes of interest. It focuses on participants' responses to [the] program' [37] . For our review, we developed a preliminary program theory that included the activities and strategies offered to participants by the intervention, the participant responses to these strategies (e.g. linkage to care), salient contextual information and the theorized intervening mechanisms between program strategies and participant responses that trigger change.
Our preliminary program theory and scope of the review were informed by literature examining barriers to post-release linkage to care for formerly incarcerated individuals with HIV, consultations with community members with lived experience of transitioning from prison to community and conversations with staff of provincial AIDS Service Organizations involved in the provision of care to these individuals. From these activities, we learned that formerly incarcerated individuals with HIV prioritize meeting basic needs over HIV-specific health needs in the immediate post-release period, a challenge that is often magnified by mental health illness, substance use and unstable social networks [38] [39] [40] [41] . In addition, we identified contextual differences between releases from provincial jails versus federal penitentiaries. Releases from provincial jails are often precipitous and occur without planning and often directly from court. In contrast, federal prisons may offer pre-release planning, but because penitentiaries may be located at a considerable distance from an individual's home community, distance and travel impose additional barriers to post-release engagement with care. In addition, our initial review of program descriptions indicates that existing interventions that address transition to community living include peer support workers, case management, patient navigation and referrals to community agencies [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] . Based on these findings, we conceptualized a preliminary program theory encapsulating the transition intervention program, 'intermediate' outcomes of linkage to health and social support services and decrease in post-release HIV risk behaviours, and 'final' outcomes, including retention in HIV care, recidivism and suppression of viral load (Fig. 1) .
The current review will begin by examining the relationship between transition intervention programs and the intermediate outcomes. We selected these outcomes as the initial focus for two reasons. First, the final outcomes are at least one step removed from transition intervention programs, which are designed primarily to facilitate linkage to care and services required in the immediate post-release period as well as provide risk reduction and substance use counselling. Second, even if the proximal outcomes are achieved, the final outcomes may involve mechanisms that are unrelated to the transition intervention program. For example, successful retention in HIV care following linkage may be related less to the transition intervention program and more to mechanisms specific to the clinic environment, such as perceived stigma or discrimination. However, because of the public health implications of the final outcomes, we will stay open to including and reviewing separately studies that examine the relationship between transition intervention programs and final outcomes. Revisions to the breadth and depth of the review are common and expected in realist syntheses [34] .
As part of developing our program theory, we theorized that mechanisms linking the various components of the transition intervention programs to the intermediate outcomes would be related to various dimensions of these interventions, including their content, staffing, setting(s), extent of community consultation and initial 'buy-in'. Based on our preliminary literature review and consultations, we classified candidate mechanisms into the following broad categories: 'relatedness' , 'safety' , 'understanding' , 'motivation' , 'congruence' and 'endorsement'. The relatedness mechanisms are said to be operating when engagement or resistance to the intervention is influenced by participants' reactions to the staff delivering the intervention, or vice versa. Safety mechanisms are those that refer to participants' comfort or concerns related to the intervention, such as fears of disclosure or stigma. Understanding and motivation mechanisms are hypothesized to operate when intervention content is culturally or linguistically adapted for the target population being served and seeks to increase education and/or help-seeking behaviour on the part of participants. Congruence mechanisms occur when participants respond positively or negatively to intervention activities based on how well they align with their postrelease needs. Finally, endorsement mechanisms are those that are in operation when participant engagement is influenced by the extent of community consultation involved in determining the nature of programs offered by the intervention. We speculated that each intervention component may be linked with more than one outcome and that, consequently, multiple mechanisms may exist within each strategy. For example, in a community where a high proportion of formerly incarcerated persons with HIV are of a particular ethno-racial group (context), an intervention where case managers are of similar ethnic background as clients may engender trust (mechanism-relatedness) and increase knowledge (mechanism-understanding) of how to link with HIV medical care (outcome). Conversely, it is possible that such an intervention may be unsuccessful (outcome) if participants resist in engaging with the case managers because of fear of being recognized by individuals from within their own community (mechanism-safety). Similarly, where interventions are staffed by peer workers with a lived experience of transitioning from prison to community (context), the shared history with participants may increase staff motivation (mechanismmotivation) to facilitate client linkage to care, resulting in actions such as following up with clients who missed medical appointments (outcome). This level of investment on the part of the staff may further increase client trust (mechanism-relatedness) in the intervention. However, individuals may resist such interventions if, for example, peer support was not a post-release priority (mechanism-congruence) for the population of formerly incarcerated people with HIV served by the intervention (context), a mismatch generated by a lack of consultation with the community prior to program implementation (mechanism-endorsement). For interventions where client contact is initiated by a case manager in a community setting to which the individual is returning (e.g. home of a family member), linkage to care may be facilitated by receipt of the intervention in a setting that is familiar (mechanism-safety) to the individual. In contrast, fear of disclosure of HIV status (mechanism-safety) to family members or other close social networks may result in resistance to interventions which are embedded within the community, particularly in smaller urban centers or rural settings (context). At this stage, we consider these mechanisms to be candidate mechanisms only, which will be subsequently tested against the literature and further refined and revised based on the review.
Step 2: literature search
We will develop a systematic search strategy in consultation with an information scientist. We will search the following electronic bibliographic databases from 1980 to the time of the review: MEDLINE, EMBASE, Cumulative Index to Nursing and Allied Health Literature (CINAHL), Cochrane Collaboration Library, Campbell Collaboration Library, PsycINFO, Web of Science, Social Science Abstracts, Social Services Abstracts, Social Work Abstracts, Sociological Abstracts, Criminal Justice Abstracts and the International Bibliography of the Social Sciences (see Appendix for draft MEDLINE search). The search strategy will be reviewed by another experienced information scientist using the Canadian Agency for Drugs and Technology in Health Peer Review of Electronic Search Strategies checklist [42] . We will also search for relevant grey literature through GreyNet International and websites of associations that work with incarcerated persons with HIV; websites of national corrections associations in Europe, North America and Australia; the World Health Organization; dissertations; and research collections held by Canadian groups such as the Homeless Hub, the National Aboriginal Health Organization and the Wellesley Institute. We will include quantitative and qualitative studies published in the English language that describe interventions to facilitate post-release linkage to health and social services for formerly incarcerated persons with HIV, and we will exclude abstracts, letters, editorials, commentaries and case studies. We will not exclude studies based on country or setting in which interventions were described.
Step 3: study selection
We will import all citations obtained using the search strategy into Covidence TM for de-duplication and study screening and selection. Study selection will proceed according to the three stages as described below:
Stage 1: title and abstract screening
Two independent reviewers will screen the titles and abstracts to eliminate studies that (i) do not include formerly incarcerated individuals with HIV and (ii) do not describe an intervention to facilitate post-release engagement with health and social services. Differences in judgment will be resolved by a third reviewer. When abstracts are not available or there is uncertainty about inclusion, we will obtain the full article, which two independent reviewers will screen for inclusion.
Stage 2: data abstraction, management and appraisal
The investigators involved in study selection will independently extract data from eligible studies using a customized data extraction form. The data extraction form will be pilot-tested with five to ten studies to ensure clarity and congruence of extracted data and revised accordingly. Data to be extracted will include study characteristics (e.g. study date, methodology), the program elements that are described, characteristics of the study population, theoretical or conceptual frameworks employed, contextual factors described (e.g. geographic, social, cultural, legislative), type of intervention (e.g. behavioural, structural), whether the authors describe possible mechanisms that could lead to the outcome(s) and outcomes examined. We will use the 'Guidance for the Assessment of Context and Implementation in Health Technology Assessments (HTA) and Systematic Reviews of Complex Interventions: The Context and Implementation of Complex Interventions (CICI) Framework' to facilitate extraction of contextual and implementation factors [43] . The two investigators involved in data abstraction will meet regularly to discuss and resolve differences in independently extracted information from the same articles.
We will appraise study quality using the approach outlined in the RAMESES publication standards for realist syntheses [44] . Specifically, articles will be appraised based on their relevance to the review and their rigor (i.e. was the information generated using credible and trustworthy methods). To examine study credibility, we will use appraisal tools relevant to different study designs. Specifically, we will use the Cochrane Risk of Bias tool for randomized controlled trials [45] , the Newcastle-Ottawa Scale for observational studies [46] , the Mixed-Method Appraisal Tool for mixed-method studies [47] , and the substantive approach to evaluating qualitative research outlined by Eakin and Mykhaloviskiy [48] . We will not exclude studies using these tools but expect that some articles may be excluded if it is decided that they cannot contribute to our understanding of how interventions facilitate post-release linkage to care work. Disagreements between the two reviewers will be resolved by a third reviewer.
Step 4: synthesis and interpretation
We will use the realist approaches of intra-program and inter-context comparison to synthesize the literature [34] . In the first stage of synthesis, we will conduct intra-program analysis by summarizing and mapping visually the life cycle of each intervention, including a description of its various components, the chain of implementation steps, who initiates the intervention, groups targeted by the intervention and descriptions of stakeholders. We will contact authors for information regarding implementation and context if these data are not found in the publication. We will use the conceptual maps and summaries to generate CMO configurations for each study, describing how contextual factors interact with mechanisms to produce outcomes. Next, we will group studies with similar interventions together and explore patterns within the various CMO configurations using the conceptual tools of realist synthesis, including situating (e.g. 'this mechanism in context A, that one in context B'), reconciling (identifying differences which explain apparently contradictory findings), juxtaposing (using process data from one study to make sense of outcome patterns noted in another) and consolidating (building multi-faceted explanations) [34] . In the second stage of synthesis, we will conduct inter-context analysis, by making comparisons across contexts [34] . Specifically, we will examine whether mechanisms are consistent in producing similar outcomes in different populations of formerly incarcerated persons with HIV, across different geographic locations and in different incarceration settings (e.g. state/provincial versus federal). In this way, we will formulate statements of what works, for whom and under which circumstances. In the final stage, we will configure these statements into an explanatory framework (or frameworks) encompassing individual, interpersonal, and institutional/systems-level components. The CMO configurations, statements and frameworks will be shared with community members to review consistency with lived experience and to solicit feedback regarding clarity and adaptations to the framework(s). We will use the findings of the synthesis process and consultations to refine our original program theory and prepare a final report.
Discussion
We developed a realist review protocol to understand the mechanisms that may drive the success or failure of programs designed to support the transition of formerly incarcerated persons with HIV into communities. Our realist review will provide important information regarding the mechanisms and contexts that explain the success or failure of interventions to link formerly incarcerated individuals with HIV to health and social services in the period immediately following the release from jail or prison. However, several potential limitations merit emphasis. First, research studies are generally not written to be read with a realist lens, and it is therefore possible that many studies will not report contextual or implementation factors. We will attempt to address the gaps in literature by contacting authors. Second, publication bias is possible, in that only studies reporting successful interventions might be reported. We will attempt to mitigate this bias by contacting experts in the field of HIV and prison health, who may be aware of unpublished studies in this field. Finally, by prioritizing our scope to intermediate outcomes, we may be unable to examine whether associations exist between transitional intervention programs and final outcomes. However, limitations on the scope of realist reviews are common and necessary given the complexity of interventions and the varied contexts in which they operate.
We will use several knowledge dissemination strategies to reach target stakeholders. First, we will produce a report that integrates and discusses the findings of the rapid realist review and the complementary studies using the Canadian Health Services Research Foundation 1:3:25 (i.e. one page of take home messages, three-page executive summary, 25-page report) format [49] . Second, we will generate plain-language fact sheets that can be freely accessed by community members at AIDS Service Organizations. Third, we will publish our findings in a peer-reviewed journal. Fourth, we will present the results of our research to reach our diverse audience of stakeholders and community members, including seminars, hospital rounds, and relevant Canadian and international meetings. Finally, to facilitate users' ability to identify our results, we will make the report, fact sheets, database of studies in the rapid realist review, manuscripts and presentations available to stakeholders for posting on their organizations' websites.
The results of this review will be integrated with findings from a series of complementary qualitative and quantitative studies to inform the development and evaluation of a transition intervention program for formerly incarcerated individuals with HIV.
